PUNCH WITH A HEAD HAVING TWO COMPACT LAYERS THAT DIFFER 

IN HARDNESS AND COEFFICIENT OF EXPANSION 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a punch, more particularly 
to a punch which includes a punch head having two compact 
layers that differ in hardness and coefficient of 
expansion . 

2. Description of the Related Art 

Punches and dies are generally made from cobalt- 
containing tungsten carbide, which possesses excellent 
hardness and wear resistance. However, such hardness 
has an adverse effect on the punches in that the greater 
the hardness, the more brittle will be the punches. As 
such, the aforementioned punches tend to break after 
a period of use. 

Referring to Figure 1, another type of punch 1 has 
been proposed to overcome the aforesaid drawback. The 
punch 1 includes a metal rod portion 12 and a 
cobalt -containing tungsten carbide portion 11 welded 
onto the metal rod portion 12 . However, the punch 1 also 
tends to break at the interface between the metal rod 
portion 12 and the cobalt - containing tungsten carbide 
11 during a punching operation due to welding stress 
in the aforesaid interface and due to a relatively great 
difference between the coefficients of expansion of the 
metal rod portion 12 and the cobalt -containing tungsten 
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carbide 11 at high temperatures, which are usually- 
present during the punching operation. 

A sandwich- type punch has been proposed to overcome 
this drawback. The sandwich- type punch is modified from 
5 the previous punch 1 by including a relatively soft 

metal portion sandwiched between and welded to the 
metal rod portion and the cobalt - containing tungsten 
carbide portion. However, the soft metal portion of the 
punch tends to deform after a period of use. 

10 Referring to Figure 2, U.S. patent No. 2,888,247 

disclosed a rock drill cutting insert 2, which is built 
up of two or more layers of different wear resistance 
and toughness. The rock drill cutting insert 2 is 
usually fastened onto a support member 21. The 

15 influence of the difference between the coefficients 

of expansion of the rock drill cutting insert 2 and the 
support member 21 on the breakage at the interface 
therebetween is not suggested in the prior art. 
SUMMARY OF THE INVENTION 

20 The object of the present invention is to provide 

a punch which includes a punch head having excellent 
hardness while maintaining relatively high toughness. 

A punch according to this invention includes a punch 
body and a punch head. The punch head includes a first 

25 compact layer of cobalt -containing tungsten carbide 

welded to the punch body, and a second compact layer 
of cobalt-containing tungsten carbide welded to the 
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first compact layer opposite to the punch body. The 
first compact layer has a hardness lower than that of 
the second compact layer, and has a coefficient of 
expansion greater than that of the second compact layer 
5 and smaller than that of the punch body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present 
invention will become apparent in the following 
detailed description of the preferred embodiment with 
10 reference to the accompanying drawings, of which: 

Figure 1 is a schematic view of a conventional punch; 

Figure 2 is a schematic view of a rock drill cutting 
insert according to U.S. patent No. 2,888,247; and 

Figure 3 is a schematic view of the preferred 
15 embodiment of the punch according to this invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figure 3, the preferred embodiment of 
the punch 3 according to this invention is shown to 
include a punch body 31 and a punch head 32. The punch 
20 head 32 includes a first compact layer 322 of 

cobalt -containing tungsten carbide welded to the punch 
body 31, and a second compact layer 321 of cobalt- 
containing tungsten carbide welded to the first compact 
layer 322 opposite to the punch body 31. The first 
25 compact layer 322 has a hardness lower than that of the 

second compact layer 321, and has a coefficient of 
expansion greater than that of the second compact layer 
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321 and smaller than that of the punch body 31. The 
difference in hardness for the first and second compact 
layers 322, 321 can be accomplished by providing 
different amounts of cobalt in the first and second 

5 compact layer 322, 321, or by providing different 

particle sizes of tungsten carbide contained in the 
first and second compact layers 322, 321. 

As described above, the first compact layer 322 has 
a coefficient of expansion greater than that of the 
10 second compact layer 321 and smaller than that of the 

punch body 31. In other words, the difference between 
the coefficient of expansion of the first compact layer 

322 and that of the punch body 31 is smaller than the 
difference between the coefficient of expansion of the 

15 second compact layer 321 and that of the punch body 31. 

Furthermore, the second compact layer 321 has a 
hardness greater than that of the first compact layer 
322. The thus formed punch 3 not only possesses a high 
degree of hardness, but also has enhanced toughness as 

20 compared to that of the prior art. As a consequence, 

the wear resistance of the punch head 32 of the punch 
3 is relatively enhanced, and the breakage and 
deformation problems as encountered in the prior art 
can also be avoided. 

25 The following Examples 1 to 4 illustrate variations 

in hardness with changes in weight percentage of cobalt . 
The results are listed in Table 1. As shown in Table 



1, the greater the amount of cobalt contained in the 
compact layer, the lower will be the hardness of the 
compact layer of the punch head 32. 



Table 1 





Cobalt wt% 


Tungsten wt % 


Hardness, HAR 


Example 1 


5 


95 


90 


Example 2 


10 


90 


89 


Example 3 


15 


85 


85 


Example 4 


20 


80 


84 



The following Examples 5 to 8 illustrate variations 
in hardness with changes in particle size of tungsten 
carbide. The results are listed in Table 2. As shown 
in Table 2, the smaller the particle size of tungsten 
carbide contained in the compact layer, the greater 
will be the hardness of the compact layer of the punch 
head 32. 



Table 2 





Cobalt wt% 


Particle size of 
tungsten carbide , 
fl m 


Hardness , 
HAR 


Example 5 


10 


0 . 6 


89 


Example 6 


10 


2 . 0 


86 


Example 7 


5 


0 . 8 


90 


Example 8 


5 


10 


89 



While the present invention has been described in 
connection with what is considered the most practical 
and preferred embodiment, it is understood that this 
invention is not limited to the disclosed embodiment 
but is intended to cover various arrangements included 
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within the spirit and scope of the broadest 
interpretation so as to encompass all such 
modifications and equivalent arrangements. 



